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Introduction

The inclusion of mineral and energy resources tional accounts’ balance sheets is currently lichite
“mineral and energy reserves located on or bel@veidrth’'s surface that are economically exploitable
given current technology and relative prices” (2@BMA, § 10.179). This definition could be made less
ambiguous by referring to an internationally-agreksification such as the United Nations Fram&wor
Classification 2009 (UNFC-2009), being applicalidebbth mineral and energy resources and already
used in the SEEA-Central Framework. It should dlsexamined whether the SNA is right in excluding
some known deposits that have a positive econoaligey only because they are not currently profabl
Finally, giving additional guidance for the valuati of mineral and energy deposits is key to ensure
international comparability. All these classificati and valuation issues will be addressed in a
forthcoming working paper summarising the work domneler the auspices of the OECD Task Force on
the implementation of the SEEA. The AEG is askeddnsider clarifications that could be added to the
2008 SNA.

Documentation

None

Main issues to be discussed
Does the AEG agree that further clarificationshaf 2008 SNA should be added by:

— explicitly referring to the SEEA 2012 and relying the same three resource classes, based on the
UNFC-2009 classification, in order to delineate enal and energy resources;

— allowing the inclusion of the three classes of mahe@nd energy resources in national accounts’
balance sheets in the case that reliable informatin their value exists, with the additional
requirement that separate accounts for the diffecksses, similarly to the SEEA 2012, should be
distinguished;

— explicitly referring to Chapter 5 in the SEEA 204Ren it comes to the computation of net present
values of mineral and energy deposits, thereby iindg that the aim of the SNA (and the SEEA) is
to compute market values, not social values, ofemainand energy deposits, and emphasising issues
to which national accountants should pay particateention: sensitivity of final results to the it®
of the discount rate; heterogeneity of extractiostg across space; constraints imposed on mineral
production at the micro level by initial investmemt physical capital; and volatility in the valoé
mineral assets introduced by short-run price flatituns of commodity prices.



Classification and valuation of natural resources

I. Classification and delineation of mineral and eergy resources in national accounts’ balance
sheets

1. Now that the System of Environmental Economic Acting 2012 (SEEA 2012) has been
adopted as an international statistical standarthbyJN Statistical Commission (UNSC), it is crudia
ensure that the 2008 System of National Accour@®§2SNA) and the SEEA 2012 give fully consistent
guidelines when it comes to environmental econawmounting. The purpose of this note is to indicate
how both manuals could be perfectly aligned forabeounting of mineral and energy resources.

2. Two necessary conditions are used to define ecanassets in the 2008 SNA. An economic
asset needs (i) to be owned by an institutional and (ii) to provide economic benefits to its @aurKey
references in the 2008 SNA are §3.18 to §3.49this respect, it should be noted that the 2808\
explicitly acknowledges that future economic betsdfivolve risks for the owner of the asset becaude
only economic and technical conditions but alsaeesl interest rates for discounting future benefiéy
evolve over timé

3. The conditions required for mineral and energy weses to be included in national accounts’
balance sheets are more stringent than for otlmroeaic assets. Indeed, an exception for thesesaisset
made in Chapters 10 and 12 of the 2008 SNA, whdaeestated that only mineral and energy resources
that are “economically exploitable, given curreethnology and relative prices” are to be included i
national accounts’ balance shéefhis condition is more restrictive than requirihgt these assets have
an economic value on the market (see below).

4, In the following, we argue that the 2008 SNA cidefor delineating mineral and energy
resources in national accounts’ balance sheetsdi)mprecise and prone to diverging interpretation
countries, (ii) are not fully consistent with SERA12, and (iii) lack economic justification.

5. The definition of the asset boundary for mineratl @nergy resources in the 2008 SNA is
imprecise, because it does not make referenceyttnternationally-agreed classification systemis ltrue
that different classification systems relevantdaneral and energy resources co-exist around thé&wo
Some of them are only relevant for specific resesirsuch as minerals (e.g. CRIRSCO classification) o
oil and gas resources (e.g. SPE-PRMS classificatiblevertheless, the convergence and mapping

! See in particular 2008 SN/&3.18 “In order to discuss stocks, it is necessarydfing assets and liabilities and
these definitions depend crucially on the conceptbenefit and ownership.’§3.21 “The legal owner of entities
such as goods and services, natural resourcescialassets and liabilities is the institutionaitientitled in law
and sustainable in law to claim the benefits asdediwith the entities.”; angi3.22 “No entity that does not have a
legal owner, either on an individual or collecthasis, is recognized in the SNA.”.

2 See 2008 SNAEg3.23 “The acts of production, consumption and accutifainvolve varying degrees of risk.
Two main forms of risk can be identified. The firsbrt refers to production. These arise becaussuch
uncertainties as the demand for goods and sereiges produced, developments in the economy in géaed
technical innovation that affects the benefits éoelarned from capital and natural resources. Theeguence is that
benefits from capital, natural resources and lalitie form of operating surplus and income frampéyment are
not wholly predictable in advance, but embody ardef risk.”; andg3.24 “The second type of risk refers to the
process of transferring benefits between time peridt arises because of uncertainty over intengsts in future
periods, which in turn affects the comparative perfance of different types of benefits.”

% See 2008 SNA§10.179 “Mineral and energy resources consist of minaral energy reserves located on or below
the earth’s surface that are economically expldgtativen current technology and relative pricearigd812.17 “In

the SNA, subsoil assets are defined as those preubgsoil resources of coal, oil and natural gasmetfallic
minerals or of non-metallic minerals that are ecoivally exploitable, given current technology arelative
prices.”.




between the different classification systems is meell advanced. An overarching classification reletv
for all types of mineral and energy resources, km@s the United Nations Framework Classification-
2009 (UNFC-2009), has recently been developed uthdeauspices of the UNECE and its Expert Group
on Resource Classification (EGRClt can be mapped with the main other classificatystems. The
UNFC-2009 distinguishes three dimensions for clgisgj mineral and energy resources: socio-economic
viability, project feasibility and geological knogdge of the available underground stock and reliean
unambiguous codification of deposits (see Figure 1)

Figure 1: UNFC-2009 classification system

Socio-economic viability

6. The SEEA 2012 already makes reference to the UNBI®-Zlassification in order to delineate
mineral and energy resources. It distinguishestblasses of resources, namely Class A (“commércial
recoverable resources”), Class B (“potentially carcrally recoverable resources”), and Class C (*non
commercial and other known deposits”). Note thaséthree classes of resources cover all known
resources in a country.

7. The current definition of the mineral and energyeadoundaries in the 2008 SNA is ambiguous
and prone to diverging interpretations by countri@s instance, Tables 1 and 2 at the end thisrpkmav
how it is currently interpreted by Australia andn@eda, which are among the few countries in the dvar]
account for mineral and energy resources in thational accounts’ balance sheets. Note that both
countries refer to specific terminologies in théialance sheets, namely “Economic Demonstrated
Resources” (EDRs) for Australia and establishedries / recoverable reserves for Canada. In tHestab

* Seehttp://www.unece.org/energy/se/reserves.tami UNECE (2013): United Nations Framework Clasaifon
for Fossil Energy and Mineral Reserves and Ressu@99 incorporating Specifications for its Apptioas.
Energy Series N°4&ttp://www.unece.org/fleadmin/DAM/energy/se/pdf8IBC/pub/UNFC2009 Spec ES42.pdf




these national definitions have been mapped wieh WINFC-2009 classification and the SEEA-2012
Classey

8. Our first recommendation is that further clarifioats are added to the 2008 SNA, by explicitly
referring to the SEEA 2012 and relying on the sdhtee resource classes, based on the UNFC-2009
classification, in order to delineate mineral amergy resources. This would increase the consigtenc
between both accounting manuals and make the SNAitda of economic asset more precise in the
case of mineral and energy resources.

9. A related point to clarify is which SEEA-2012 classof mineral and energy resources are to be
included in the national accounts’ balance shé#tse, both theoretical and practical consideratiuange
to be taken into account.

10. From an economic point of view, it makes perfectsgeto attribute a non-zero value to deposits
that are not economically viable under current nes® prices, if price volatility is high enough wake
future extraction profitable with a positive proiléy. As also advocated ilNature’s Numbersa report

on environmental-economic accounting published @991 by the US National Research Coufcil
“Petroleum companies, for example, pay millionglofiars for offshore leases to explore for oil d&if®
that are not yet proved reserves. [...] The optiod@feloping such deposits in the future has aigesit
value because the price may rise, or some othezlgf@went may make the deposits economic. Thus, a
full accounting of subsoil assets should consiagronly reserves, but also other mineral resoungdsa
positive market value.”

11. From a practical point of view, it is admittedly raddifficult to value deposits that are currently
non-profitable. Nevertheless, that should not beason for the SNA to exclude them as a matter of
principle from the national accounts’ balance she@n the contrary, realising that deposits mayehav
significant value on the market even if they ar¢ currently profitable should provide an incentiee
improve valuation techniques (see below). At a mimn, the same position could apply for these déposi
as for goodwill and marketing assets in the 200& Si¢. to give the possibility to include themtime
national accounts’ balance sheets as soon asleeligbrmation on their value exists by the evidend
sales/purchasés

12. Actually, the SEEA 2012 already allows to includé taree classes of mineral and energy
resources, i.e. all known resources, in the mopetsset accounts, contrary to the 2008 SNA. TheASEE
2012 only recommends keeping separate accountthése three clasfesecause valuation is more

® This mapping has been carried out with the OECBkTRorce on the Implementation of the SEEA-Central
Framework (OECD SEEA Task Force) and validateddayntries.

® See Chapter 3 on subsoil assktt://www.bea.gov/scb/pdf/national/niparel/200@08rm.pdf

" See 2008 SNA§10.199 “The value of goodwill and marketing assets i§irdel as the difference between the
value paid for an enterprise as a going concerntla@dum of its assets less the sum of its ligsliteach item of
which has been separately identified and valuethodigh goodwill is likely to be present in most porations, for
reasons of reliability of measurement it is onlgarled in the SNA when its value is evidenced bmarket
transaction, usually the sale of the whole corponatExceptionally, identified marketing assets niag sold
individually and separately from the whole corpmmatin which case their sale should also be reabrdeler this
item.”

8 SeeSEEA 201285.193 “While the measurement boundary extends to alWkmdeposits in physical terms, it may
not be possible to value all of these deposits ametary terms owing to degrees of uncertainty @iggrexpected
extraction profiles and incomes. Consequently, tbsource rents for deposits in classes B and Cotabe
determined with confidence. It is therefore recomdes that valuation be undertaken only for depasitdass A:
Commercially recoverable resources. If valuatiordeposits in classes B and C is undertaken, theesdbr each
class should be clearly distinguished.”




uncertain for Classes B and C and because Classasl B are not available for immediate extraction,
which looks like a reasonable answer to a practiesurement problem.

13. Our second recommendation is that further clatifices are added to the 2008 SNA, by allowing
the inclusion of the three classes of mineral amefgy resources in national accounts’ balance sheet
the case that reliable information on their valuésts, with the additional requirement that segarat
accounts for the different classes, similarly te 8EEA 2012, should be distinguished. This propissal
flexible enough for countries to decide what tydeassets they prefer to value depending on local
specificities and priorities. On the other handadds clarity and allows more meaningful internaio
comparisons of balance sheets. Coming back torthegqus examples for Australia and Canada, it @an b
noted that this recommendation is consistent withremt practice in Canada, and only implies that
Australia disentangles resource Classes A andit8 mational accounts’ balance sheets.

II. Valuation of mineral and energy resources in national accountgjalance sheets

14. When it comes to the valuation of mineral and epelgposits in practice, it can be noticed that
the 2008 SNA only gives limited guidance, evendeposits that are profitable under current conaiitio
Similar to the 2008 SNA, Chapter 5 on asset acsoimthe SEEA 2012 recommends to rely on net
present value (NPV) computations, but the SEEArkleves much more guidance on how the monetary
accounts relate to the physical accounts, how tapabe resource rents based on national accounts’
aggregates, and how to choose discount ratesdaraimputation of NPVSs.

15. The OECD Task Force on the Implementation of SEEA worked recently on the valuation of
stocks of mineral and energy resources based ogpreseént values. The starting point for the workhef
Task Force were the research priorities identifredllature’s Numbers (1999). These research préariti
are as follows: (i) the valuation of mineral resmg that are not reserves (i.e. valuation of ctigreron-
profitable deposits); (i) the impact of ore-reserand extraction cost heterogeneity on valuation
calculations; (iii) the distortions resulting frothe constraints imposed on mineral production by
associated capital; (iv) the volatility in the valwf mineral assets introduced by short-run price
fluctuations; and (v) the difference between theketand social values of subsoil mineral assets.

16. The OECD Task Force mainly worked on the first faapics. As one of the results, the
heterogeneity of extraction costs across spacédéas identified as one of the more important is$oes
valuation. As working at the mine (i.e. establishthdéevel is the best way to take this heteroggnietio
consideration, the possibility to do so in practisecurrently being explored with national statiati
offices. According to the mining engineering liteeng, working at this level could also allow foethse

of the simplifying assumption that at the levelnoihes and wells output remains broadly constant ove
time™.

17. In respect of the impact of the volatility of comdity prices on the stock values of reserves, the
OECD Task Force explored the financial literatuteeve assets are commonly valued taking into account
not only the expectation of future revenues, bsab dheir statistical distribution, leading to asgalues
that may be less sensitive to volatility in curreewenues and thus resource rEntdowever, trying to

° See 2008 SNA§13.49 “The value of subsoil mineral and energy resosiiseusually determined by the present
value of the expected net returns resulting froendbmmercial exploitation of those resources [...].”

19 The intuition here is that given convex investmensts, mining companies have an incentive to malke
necessary investments in physical capital (inftastmre, machinery) before extraction starts. Theainlevel of
investment then constraints output at the minelleve

1 See document prepared for tHerBeeting of the Advisory Expert Group on NationacAunts (8-10 September
2014, Agenda Item 7.http://unstats.un.org/unsd/nationalaccount/aeg/20341.pd). In theory, these techniques
could be applied for the valuation of currently mnofitable deposits. Valuing these assets wolildieate the part
of the volatility in balance sheets related to féduet that assets can switch from currently nondipabfe to currently
profitable, and vice-versa, depending on marketitmms.




implement such valuation techniques is not beingsitiered as a priority for national statisticalic#s,
because it would require high quality data on howimg revenues, investments and extraction costs ar
determined at the micro level. In the short rumgi$ong-term averages of resource prices seerns the
easiest way forward to tackle the volatility issivertheless, the work of the Task Force shows tha
more sophisticated tools already exist and areeantlyr used, including by mining companies to value
their own projects.

18. Our third recommendation is that clarifications adeled to the 2008 SNA, by explicitly referring
to Chapter 5 in the SEEA 2012 when it comes tocthrputation of net present values of mineral and
energy deposits, thereby underlining that the dith® SNA (and the SEEA) is to compute market value
not social values, of mineral and energy depoaits, emphasising issues to which national accountant
should pay particular attention: sensitivity ofdimesults to the choice of the discount rate; Hogeneity

of extraction costs across space; constraints igthos mineral production at the micro level byiahit
investments in physical capital; and volatilitythre value of mineral assets introduced by shortaice
fluctuations of commodity prices.




Table 1: Coverage of mineral and energy resourcen the Australian balance sheets
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Table 2: Coverage of mineral and energy resourcen the Canadian balance sheets
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